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IHosicHUuTeIbHAA 32N CKA

PabGouass mporpamMma AMCUMIIMHBI COCTaBI€H B COOTBETCTBUU C TpPeOOBaHUSIMHU
denepantbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa BBICHIETO MPO(ECCHOHATBHOTO
obOpazoBanus 1o HampaiaeHuto noarotoBku 06.03.01 «buonorusy» (kBammdukanus (CTETICHB)
«baxamnaBp»).

PIT npencraBnser co00il COBOKYMHOCTh AUAAKTUYECKUX MATEPUAIOB, HAITPaBICHHBIX HA
peanu3aluio coJiepKaTeIbHbIX, METOJAMUYECKUX U OPraHU3alMOHHBIX YCJIOBUH MOATOTOBKU IO
HanpasyieHuto 06.03.01 «buonorus».

JucuumimHa otHocuTed K biioky 1, BappaTuBHOM yacTH.
TpynoeMKOCTh AUCITUTUINHEL: 63.€./ 2164.

KonTtakTHas pabora:

3aHATHS NeKIHOHHOTO THIa — 304,

3ansaTus naboparopHoro tuna — 30 4.,

CP-102u.

Wnas xonrtaktHas padora — 0,6 4.

KonTposb -53,4 u..

KuroueBble cj10Ba: XUMUYECKUE 3JIEMEHTBI, IPOCTHIE U CIIOKHBIE BEIIECTBA, OCHOBHBIE 3aKOHbI
CTCXUOMCTPUM SKBHUBAJICHT, ATOMHLIC U MOJICKYJISIDHBIC MACChl, MOJIb, ATOMbI, MOJICKYIJIbI,
(GU3MKO-XMMHUYECKHE  METOAbl  HCCIIEOBaHMUS, XUMHUYECKas  MocyAa, PEaKTUBHI,
TUTPUMETPUUECKHE U IPABUMETPUIECKHE METOABI aHAIN3A.

CocraBuTenb: cTapiuii nmpemnojaBarens kageapsl - JJlemuenko FO.A.



1. Hean u 3a1a4u TUCHUNTHHBI

W3yuenne mucumInHbl « XUMHAS 1 METOJIbl XHMUYECKHUX MCCIICIOBAHNI) HAIIPABICHO Ha
dbopMUpOBaHUE CIETYIOIINX KOMIIETCHIIUN:

oowenpogeccuonanvrvle komnemenyuu (OIIK):

CIIOCOOHOCTh HCIIOJIB30BaTh SKOJOTHYECKYI0 TPaMOTHOCTh M 0a30Bble 3HAHHS B 00JacTH
¢u3uKK, XUMUHM, HayK O 3emjie W OWOJOTMH B JKHU3HEHHBIX CHUTYAIHMsIX; MPOTHO3UPOBATH
MOCTIEACTBHSI CBOCH TMPOPECCHOHATHHON JESTEIBHOCTH, HECTH OTBETCTBEHHOCTh 3a CBOH
pemenus (OIIK-2);
[Toka3zaTensiMu KOMIIETEHIUN SABJISIFOTCS:

3HaHusA

- OCHOBHBIC XHMMHYECKHE IIOHATHUS: BEIIECTBO, XUMHYECKHH JIIEMEHT, aTOM, MOJIEKYIa,
OTHOCHUTENIbHBIE aTOMHAs W MOJEKYJISIpPHAs MAacChl, MOH, aJUIOTPONHS, M30TOIbI, XMMHUYECKas
CBSI3b, AJEKTPOOTPHUIIATEIBHOCTD, BAaJCHTHOCTh, CTEIEHb OKHUCIEHHS, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIA 00BEM, pPaCTBOPHI, SJEKTPOIUT M HEIJEKTPOJIUT, HICKTPOIUTHIECKAs TUCCOINAIINS,
OKHCIICHHE U BOCCTaHOBJICHUE, TEIIOBOM 3(p(PeKT peaklnu, CKOPOCTh XUMUYECKON peaKIiu.
-OCHOBHBIE 3aKOHbI XMMHH: 3aKOH COXPAHEHUS MacChl M DSHEPruM, KpaTHBIX OTHOIICHUH,
IIOCTOSTHCTBA COCTaBa, 00bEMHBIX OTHOIICHHIA;

- o0mIe CBEJCHHUsI O XMMHUYECKOM 3JIeMEHTe (Ha3BaHHE, XUMHUYECKUI CHMBOJI, OTHOCHTEIbHAS
aTOMHasi Macca), TEPMUHOJIOTHIO 1 HOMEHKJIATYPY BaKHEWIINX XMMUYECKUX COCTMHEHUI;
-CTPOCHHE aToMa »3JEeMEHTa (3apsja sAapa; YHCIO NPOTOHOB M HEHTPOHOB B S/PE; HYHCIIO
JJIEKTPOHOB; WX PACHpEACICHUE II0 YHEPreTUYECKUM YPOBHSM, IOTYPOBHSAM M AaTOMHBIM
opouranim);

-CBOMCTBAa MPOCTOr0 BEIIECTBAa, OOpPa3yeMOro JIaHHBIM D3JEMEHTOM (MeTayll, HeMeTalll,
arperaTHOE COCTOSIHUE TPU OOBIYHBIX YCIOBHSIX, THI XHMHUYECKOH CBSI3M B BELIECTBE),
METOJIOJIOTHIO TIPUMEHEHHSI TEPMOJMHAMHYECKOTO M KHMHETHYECKOTO MOAXOJO0B K OIHCAHUIO
XUMHYECKHX MPOIIECCOB;

-OCHOBHBIC TIpaBHWJIa OXpaHbl TPyAa M TEXHUKH OE30MacHOCTH NpPH PabOTe B XHMHUYECKOH
1abopaTopuu.

-TEOPETHUYECKUE OCHOBBI KJIACCUYECKUX U (PU3UKO-XMMUYECKUX METOJIOB aHAIIN3A.

YmMenusn

- Ha3bIBaTh HEOPraHUYECKHE BEIIECTBA MO «TPUBUATBHOI WU MEXKIYHAPOIHON HOMEHKIIATYPE;
-OTIPEIENSITh: BAJICHTHOCTh M CTEMEHb OKHUCJICHHS XUMHUYECKHX 3JIEMEHTOB, THUIT XHUMHYECKOMN
CBS3M B COCIUHEHHUSIX, 3apsij] MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
COCAUHCHUH, OKUCIIUTEIIb M BOCCTAHOBUTEID;

-XapaKTepu30BaTh: 3JEMEHTHl B MEPHOJAX W Tpynnax mo ux mnoyioxkeHuto B Ilepmoanueckoit
cucreme /.M. Menzaeneena; o0Iue XUMAYECKHE CBOKMCTBA METAJIJIOB, HEMETAIJIOB, OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX COCAMHEHUM;

-00BACHATH: 3aBUCUMOCTb CBOMCTB BEILECTB OT MX COCTaBa U CTPOEHUS; IPUPOAY XUMHUECKOU

CBsI3M (MOHHOM, KOBAJIEHTHOM, METAJUINYECKOM ), 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIUU U

MOJIOKEHUS XMMUYECKOTO PAaBHOBECHUS OT Pa3INYHBIX (PaKTOPOB:

-paboTaTh ¢ XUMHMUYECKUMH pEaKTUBAaMM, pACTBOPUTENISAIMHU, JIAOOPATOPHBIM XHUMHYECKHM

00opy0BaHUEM;

-ACIOJIB30BaTh (PU3UKO-XMMUYECKHE METOJIbl aHajlu3a [yl YCTAaHOBJICHUS KaueCTBEHHOTO
COCTaBa BEILIECTBA;

-IIPOBOJUTH PACUET PE3yJIbTaTOB KOJIMUYECTBEHHBIEC ONPEAECICHHS B OIITUYECKUX U DJIEKTOPOXUMUYECKUX
METOJIaX AHAJIN3A;

-TIPOU3BOJUTH OLIEHKY MOTPELIHOCTEH Pe3yIbTaTOB (PU3MKO-XUMHUYECKOTO IKCIIEPUMEHTA;

-0OpMIIATE pPE3yNIbTaThl SKCIIEPUMEHTAIBHBIX M TEOPETHUECKUX pPaboT, (opMyaupoBaTh

BBIBOJIBI.



HaBbikn

- BJIAJACTh MCTOIdAMU OHpe,Z[G.HeHI/I}I BO3MOXXHOCTH HpOTeKaHI/I}I XUMHNYCCKUX HpeBpaH_IeHI/II\/'I B
Pa3IMYHBIX YCIOBUSX U OIICHKH UX TIOCIICICTBUA;

-BJIQJIETh TEOPETUYECKUMU METOJaMHU OIHMCAHUS CBOWCTB MPOCTHIX M CIIOXKHBIX BEIIECTB Ha
OCHOBE HX MonoxkeHus B [leproandeckoit cucTeMe XUMHYECKUX JIEMEHTOB;

-BJQJIETh CTHOCOOaMU O€301acHOTO OOpaIleHHs C TOPIYMMH W TOKCUYHBIMHU BEIECTBAMH,
1abopaTOPHBIM 000PYIOBAaHUEM;

-BJIQ/IETh METOJIJaMU TTPUTOTOBJICHUS PACTBOPOB 33/IaHHON KOHIICHTPAIIUH.

-BJIaJIETh OCHOBHBIMH ITPHEMaMH MPOBEICHUS (PU3NKO-XUMHUECKUX NU3MEPEHUH;

-BJaJIETh METOJAMH KOPPEKTHOW OIIEHKH TMOTPEUTHOCTEH TMPU MPOBEACHUH XUMHYECKOTO
AKCTICPUMEHTA;

-BJQJIETh  OKCIECPUMCHTAIBHBIMA ~ METOJAMH  OINPEACIICHUs] XUMHUYECKUX  CBOMCTB |
XapaKTEPUCTUK HEOPTAHUUECKUX COSTUHEHUH.

3anaun BOCIUTATEIbHOI0 XapaKTepa:
- opMupoBaHUE Y CTYJEHTOB HAYYHOTO MUPOBO33PEHUS, PU3UKO-XUMUYECKOTO MBIIILIICHUS,
pa3BUTHE TEIOCTHBIX MPEACTABICHUH O MPUPOIHBIX MPOIleccax;
- BOCIUTaHHE OTBETCTBEHHOI'O OTHONIICHHUS K MPUPOJIE, OEPEKHOTO OTHOMICHHS K YIeOHOMY
000pyI0BaHUIO;
- YMEHUE XUTh B KOJUIEKTUBE (00IIAThCs U COTPYIHUYATH) Yepe3 yueOHbINH MaTepuan,
- CIIOCOOCTBOBATh BOCITUTAHUIO COBEPIIIEHCTBYIOIINUXCS COIUATBHO-YCIICIITHBIX JTHYHOCTEH;
- BOCIIUTaHUE YyBCTBA OTBETCTBEHHOCTH 32 MPUMEHEHHUE TOJYUCHHbIX 3HAaHUM, YMEHUHN U
HaBBIKOB.

2. O0beM QUCHHMILUIHMHBI 0 BUAAM y4eOHOIl padoThI

Ta6muma 1. O6beM TUCHHUIUTMHBI TIO BUAAM Y4eOHOM paOboThl (001Ias TpyAJ0EMKOCTh B 3aU4€THBIX
eauHuIax: 6)

Bunsl yueOHoi paboThI Bcero  Pacnpenenenue no
4acoB  CEMecCTpaM B yacax
1 cem 2 cem
OO01mast TpyA0eMKOCTh UCIIUTIITUHBI 216 108 108
AyIUATOpHBIE 3aHATHS 60,6 32,3 28,3
Jlexiuu (JI) 30 16 14
[Mpaktuueckue 3ansatus (I13)
Cemunapsi (C)
JlaGopatopusie padotsl (JIP) u npyrue BUIbI ayIUTOPHBIX 30 16 14
3aHATUU
UKT 0,6 0,3 0,3
CamocrositensHas padora (CP) 102 49 53
Kontposnb 53,4 26,7 26,7
Bua uToroBoro KOHTposs 9K3aMeH  JK3aMeH




3. Conep:kaHue QM CHUATIINHbBI

Tabmuma 2. Pacnpenenenue 4acoB mo TeMaM (MOYJIsIM) U BUJaM y9eOHOH pabOThI

Ne
paszznena
(Mopyist)

HaumenoBanue pa3zienoB (Moynei)
W TEM TUCIUTUINHEL

O0BeM B yacax

Bcero

JI

JIP

Kontp

CPC

1

Monayab Nel OcrogHbie nonsmus u 3aKOHbL XUMUU.
Cmpoenue sewecmea

[Ipenmer XHMMU, XHUMHYCECKHE CHCTEMEI;
KIacCU(UKALUg  HEOPTaHUYECKUX  COCAMHCHUIA;
OCHOBHBI€ CTEXMOMETPUUYECKHE M Ta30BbIE 3aKOHBI;
ATOMHO-MOJIEKYJISIPHOE YUEHHE.

[IpocTeie u cioXkHble BemiecTBa. Pu3nueckue u
XUMUYECKHE CBOMCTBA MPOCTHIX BelIeCTB.. CIOXKHbBIE
XUMUYECKHE COCAMHEHUs, UX KJIacCU(pUKAIHI.
[IOJIy4eHHUE, CBOMCTBA. [ 'MAPOKCUABI U KHUCIOTHI KaK
XapaKTEePUCTUUYECKUE COCIUHEHUSA, TMOJy4YeHUE U
cBoiictBa. Conu, KinaccupuKanys, MOIyUCHHUE,
cBoiicTBa. CTpOEHHUE aTOMa, CTPOEHUE SIAPA, OCHOBBI
KBAaHTOBOM MEXaHHKH, KBaHTOBBIC qHpcIa.,
MEPUOJUYECKUN 3aKOH M MEPUOJMYECKas CHCTEMaA
XUMUYECKUX DJIEMEHTOB B CBETE TEOPHUH CTPOCHHS
aroma. XWUMHYeCKas CBI3b W ec  Twmel
KPUCTAJUTMYECKUX PELIETOK.

OCHOBHBIE TOHATHUSI XUMHUYECKOW TEPMOJAMHAMUKH.
OcHoBbl  Temoxumuu. CKOPOCTb  XUMHYECKOH
peakuuu. Kartanus, BUIBI KaTain3a, MEXaHU3M
KaTaJIUTHYECKOTO JIeHiCTBUSL. XHUMHUYECKOE
paBHOBECHE, CMENIEHHE XUMHUYECKOTO PaBHOBECHS,
npunuun Jle-llarense

34 6

6

21

Monyab Ne2. JKuoxoe cocmosHue 6ewjecmaa.
Pacmeopwvi. Kunemuxa

Knaccudukanust ~ pacTBOpOB. TepMmoanHamuka
npoiiecca pactBopeHus. KoyMraTuBHbIE CBOWCTBA
pactBopoB. PaBHOBecus B pacTBopax ciabObIxX
371eKTpoJUTOB. KOHCTaHTa M CTENneHb JUCCOIUALUN.
CuibHBIE 3JIEKTPOJIUTHI, aKTUBHOCTb, MOHHAsl CHJIA
pactBopoB. Teopum  KHCIOT HW  OCHOBAHHII.
Bopmopoanbiii  mokazarens. OOMEHHBIE —peakIUU
Mexay uoHamu. IIpomsBeneHue pacTBOPUMOCTH.
Peakuuu HeliTpanu3aunu U rUIPOIU3A.

Peaknum oknciaeHus — BOCCTAHOBJICHUSI.

OCHOBHbIE TOHSTHS: CTENEHb OKHCIIEHHS, MPOIECC
OKHCJIEHUsI IPOLIECC BOCCTAHOBJICHUS, OKHCIUTEIND,
BOCCTBHOBHUTETb. CocraBnenue ypaBHEHUH
XUMUYECKUX OKHCIIUTEIBHO — BOCCTAHOBHUTEIIBHBIX
peakuii. Knaccuduxamusst OBP. OxucnurenpbHo —
BOCCTAHOBUTEIbHBIN MTOTEHIMA. VYpaBHeHue
Hepucra — Ilerepca. BiusiHue  pasiamyHbIX
daktopoB Ha mnporekanne OBP: KkoHueHTpanus
pearenroB, pH cpensl, Temneparypa. Hanpasnenue
nporekanus OBP. OnekTponu3 paciuiaBoB U

34 6

21




pacTBOpOB. [MpakTryeckoe pUMEHEHHE
AIIEKTPOJIH3A.

Monayab Ne3. Ocrogbl xumuyecko2o ananusa 33 20
TexHuka O€30MACHOCTH UM OCHOBHBIE IpaBHUIIA
paboThl B J1a0OpaTopu. XUMHUYECKHUE PEAKTHBBI U
npaBuia paboTbl ¢ HUMH. Buasl XuMudeckoi
MOCY/bl ¥ MPaBUJjIa MBIThS, YXOJa 3a He
JlaGopatopHoe o0opyaoBaHue "
JJIeKTpoHArpeBaTelibHble  mpubopbl.  Becsl
B3BemBanue. OtTOOp mnpod I  TpOBEACHUS
aHanu3a. B3situe HaBecku

Texnuka OCaXKJICHUS, bunbpTpOBaHMUS,
neHTpudyrupoBaHusl. BricymuBanus u
MPOKAJIMBAHUS PACTBOPA.

CnocoObl BbIpaXEHHUSI KOHIIGHTpAllMd PAacTBOPOB.
[IpuroroBnenne u cTaHmapTU3alLMs  PACTBOPOB.
dopMmynbsl 1T MaTeMaTHYeCKol  oOpaboTKH
pe3yabTaTOB aHAIH3A.

Moayab Ned. Ocrnogvl  ananumuveckou xumuu. 44 20
Kauecmeennwiti ananus

1)BBenenue B aHATUTHICCKYIO XUMUIO
2)MeTponoruueckue  XapakTepUCTHUKHM  METOJAOB
aHanmsa

3)Tunsl peakuuii ¥ MPOLECCOB B AHATUTHYECKOU
XUMHUHI

«KayecTBEeHHbIN aHATHU3»

1) Meroasl 0OHapyKEHHUSI.

1.1 TTogroroBka 00OBEKTA K aHAIIU3Y.

1.2. AHanuTHYECKHME pEaKIUd U  PEaArcHTHI.
TpebGoBaHUsI K HAM.

1.3. JIpoOHBIN M CHUCTEMAaTHYCCKHUW aHajIu3 HWOHOB.
I'pynmoBoit peareHr.

Jlabopamopuwiit npakmukym Nel. Kauecmeennvle
peaxyuu KamuoHos.

Jlabopamopuwiii npakmuxym  Ne2. Kauecmeenmuwvie
peaxkyuu aHuoHO8. AHANU3 HeUu38eCmHO20 CYX020
sewecmaa.

Moayab NeS  Ocnosvr  ananumuueckou xumuu. 44 20

Konuuecmsennwiii ananus

1) I'paBuMeTpHrUECKUit METOT aHATTU3A.
Jlabopamopmuwiii NPaKmuKym Ne 3.
I'pasumempuueckuti memoo aunanuza. Onpeoenenue
cooepoicanus bapus 8 oueuopame xa0puoa 6apusi.

2) TutpuMeTpruYeCcCKre METOIbl aHATTN3a
Jlabopamopnwiti  npakmuxym Ne 5. Kucrommo-
ocnognoe mumposanue. OnpedeneHue cooepicanus
ammuaka 6 pacmeope.




Jlabopamopmbwiii

Jlabopamopmwiii

Jlabopamopmbwiii

Ilepmaneanamomempus (unu uooomempusi)

AHCECMKOCIU 80OUL.
«DU3UKO-XUMUYECKHE METO/IbI aHATTU3a»
1) Ontuueckue METO/Ibl aHAIINU3A.

Domomempuyeckuii Mmemod ananuza. OnpeodeneHue
arcenesa (Il ) 6 pacmesope.

NPAKMuKym Neb.

npakmuxkym Ne 7. Onpeoenenue

NPAKMUKym Nes.

JlabopamopHhuwiii NPAKMUKyM No9.
TIlomenyuomempuuecxuti Memoo amanusza.
Onpedenenue pH pacmeopos memooom npsamoti
HOMEHYUOMEMPUL.
3) Kunetndeckue METOIbI aHAIN3A.
KonTpons 53,4
UKT 0,6
Utoro 216 30 30 53,4 102

4. CamocrosiTejibHasi padoTa 00y4ar0IMXCs.
Tabmuua 3. ConepxaHue caMOCTOSITEIbHONW pabOThI CTYJCHTOB

No Bun Pa3gensl nian TeEMEI dopma OTYETHOCTH
/1 | CaMOCTOSITETLHON paboueii mporpammbl
paboThl
1. Hoxnao [loTeHIIMOMETPUYECKOE OIIPEACIICHUE
colepKaHus HCO’B MPUPOIHBIX BOJAX.
2. |Camonoocomosxka [MeTpOIOTUYECKHE ocHOBbI loka3 mpe3eHTanuii
npezeHmayus NOXUMHUYECKOTO aHaIN3a C UCIOJIb30BAaHUEM
meme MYJIBTH-MEIHA
3. |HMnousuoyanvnoe |KoBaneHTHas HENOJIsIpHasL, |Y CTHbIE U TUCbMEHHBIE
Oomauinee 3a0anue KOBAJICHTHAs TIOJSIpHAs W WOHHAs |OTBETHI HA 3aHATHUSAX.
XUMUYECKHUE CBSI3HU. BricTymienus ¢ 1okjiagaMu u
pedepaTamu.
4. |Pegpepam OCHOBHBIE THUIBI XUMHUYECKOM CBS3U. |YCTHBIE U TUChMEHHBIE
MexaHn3mbl 00pa30BaHUs KOBAJIEHTHOM OTBETHI HA 3aHITUSIX
CBS3U: OOBIYHBII W JIOHOPHO-
AKICTITOPHBII.
5. |Pegpepam KomruiekcooOpazoBarenu,  JIMTAHBL, [Y CTHBIE M TMCbMEHHBIC
BHYTPEHHSIE M  BHEIHSS  cdepa 0TBETHI HAa 3aHITHSIX.
KOMILJIEKCOB, 3apsia U [BeicTymieHus ¢ A0KJIajaMi 1
KOOpIMHAIIOHHOE YUCJIO KOMIUIEKCOB. [pedepaTamu
6. |Pegepam [lepuoanueckuii 3aKOH u
MEPUOAUYECKAsT CUCTEMaA JJIEMEHTOB IToka3s pe3eHTalui Ha
JI.M1. MennaeneeBa B CBETE€ HOBBIX PAHATHAX
HAaY4YHBIX UCCIEAOBAHUI
HCCIIEIOBAHU .
7. |Peghepam
[lpuniun ~ HaumMeHblied  SHeprud. [loka3  mpe3eHTauwii  Ha
[TpaBuna KieukoBckoro BAHATHUSAX
8. oxnao Kommnnekcueie coenuuenusi. Teopus [[lokas Mpe3eHTaMI Ha




CTPOCHUSA KOMIIJICKCHBIX COG,Z[I/IHGHI/Iﬁ BaHATUAX

Bepnepa.

9. oxnao Peakiimonnas cnocoOHOcTh BemiecTB: [[oka3 — mpe3eHTanuii  Ha
XUMHUSI WM TEepUOAMYEcKass CHCTeMa BaHATHAX
DIIEMEHTOB.

10. |Camonoodzomoska
Kpucrannuueckoe cocrosguue [[Ioka3 mnpe3eHTanui Ha
BCILIECTBA. BaHATHAX

11. |Camonoodzomoska
Tunel kpucrammueckux pemerok u  [[lokaz mpeseHraumii  Ha

MX BIIMSIHUC Ha (bPISI/I‘IeCKI/Ie CBOMCTBA [BaHATHUIX
TBCPABIX BCIICCTB.

12. |(Camonoozomoska
OcobeHHOCTH kpuctauimueckoro [[lokaz mnpe3eHranuii  Ha

CTpOGHI/IH MCTAJIJIOB U UX @mnqecxne BAHATHUAX
1 MEXaHUYECKHUE CBOMCTBA.

Bcero gacos 102

4.1. TeMbl ceMeCTPOBBIX 3aJlaHMI.

e (CocraBneHue CXeM XHMMHYECKUX U KOHIICHTPALMOHHBIX TallbBAHUYECKUX 3JIEMEHTOB;
pacueTr D/IC raapBaHUYECKUX IEMEHTOB.

e (CocTaBieHHE peakLnil aIeKkTponn3a. PacueTsl ¢ ncnonb3oBaHueM 3akona dapanes.

e CocraBieHHe YpaBHEHHIl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUi MeToJaMu
3JIEKTPOHHOTO OajaHca.

e Pacyersl C UCHONB30BAHUEM TIOHSATUH O PACTBOPUMOCTH U  TMPOU3BEACHUU
PacTBOPUMOCTH JIJIs1 PACTBOPOB MAJIOPACTBOPUMBIX CHUJIbHBIX 3JIE€KTPOJIUTOB.

e (CocraBneHue ypaBHEHUN peaKIMii HOHHOTO OOMEHA W TMAPOJIn3a; pacueT BenwduH pH
B PAcTBOpPAX CJIa0BIX, CUIBHBIX AJIEKTPOJIUTOB.

e Kiaccudukamnusi, HOMEHKIATypa, TOJy4YeHHE U CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHUYECKUX COEAMHEHUH.

e (CTexuoMeTpHYeCKUe PacyeThl; pACUEThl C UCIOJIH30BAHUEM IMOHATUNA O KOHIEHTPALIUU
pacTBOpPOB.

e (CTpoeHHe aTOMOB U XMMHUYECKasl CBSA3b; CTPOCHHE MOJIEKYII.

e  DHepreTuka XMMUYECKUX peakiuil. XUMHUKO-TEPMOIMHAMUYECKUE PACUETHI.

e [loreHmmomMerpruueckuii ananus. TeopeTuueckue OCHOBHI. [IpakThueckoe mpuMEHEHHUE
Meroma. OGopynoBaHue U TPUOOPHI.

e @oroMmerpuueckuid ananus3. TeopeTrnueckue OCHOBBI MeTofa. (OCHOBHBIE MPUEMBI
doromerpuuecknx usMmepeHuil. doromerpuyeckoe TUTpoBaHue. IIpakTHyeckoe NpUMEHEHHE
MeTo/1a.

e Penokcumerpuueckoe TuTpoBaHue. Kimaccudukamuss METO0B, peakiuu, JEKaIINe B UX
ocHOBe. PacyeTbl CTaHAApTHBIX TMOTEHIHUAIOB IMOJYpEaKIMH B PA3JIUYHBIX  YCIOBHSIX
TUTpOBaHUsA. UHIUKATOPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUSI.

e buonormyeckue u OMOXMMHUUYECKHE METOMABI ompeaeneHus. Teopuss meromoB. O6mactu
MCIIOJIb30BaHNUs B KAYECTBEHHOM U KOJIMYECTBEHHOM aHaJIn3e.

o  doTOMETpHUYECKHE METOMBI aHAIM3a. 3aKOHBI, JIeXKAalue B OCHOBE MeTona. [Ipubopsl u
obopynosanue. [IpakTuyeckoe NpuMeHEHHUE.

e  DIJEKTPOBECOBOM M KYJIOHOMETPUUYECKUH METOAbl aHaiu3a. 1[eopeTUYeCKHe OCHOBBI
MeToa0B. O6mue npuemsl, [IpakTuueckoe mpuMeHeHue (IpuMepsl).

e AJTrOpUTMHUYECKHMU MOAXOJ MPU aHAIU3E CMECH HOHOB B KaueCTBEHHOM aHaJIM3e.
[IpuHUUIIBI COCTABIEHHS XO/a aHAJIN3a CMECH MOHOB U aHAJIM3 HEM3BECTHOI'O CYXOI'0 BEIIECTBA.



e MecTo ¥ poib B AHATUTHUYECKOW XUMHUHU CpPEIU OPYIMX IUCLUUIUIMH, MEXIpEeIMETHas
uHTerpauus. Ee 3HaueHue U poJib B pa3BUTUU APYTHMX HAYK U B Pa3BUTUU IPOMBIIUICHHOCTH.

4.2 IlepeyeHb y4eOHO-METOAUYECKOr0 o0ecneveHHsl ISl CAMOCTOAATEbHON PadoThI
00yYarIuXCcs

bapkosckuii, E.B. O6mas xumus / E.B. bapkosckuii, C.B. Tkaues, JL.I'. [lerpymenko. -
Mumnck : Beimitmas mkona, 2013. - 640 c. - ISBN 978-985-06-2314-0 ; To xe [DaeKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=235669
Amnapues, A.W. O6mas xumusi. COOpHUK 33JaHUH ¢ IPUMEpaMU pelieHuil : yuebHoe nocoodue /

AWN. Anapnes, JL.U. Adonuna. - HoBocubupck : HI'TY, 2013. - 119 c. - To xe
[DnexTponnslii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228947

MoxoB, A.1. CoopHuk 3amaud mo oOmiel xumun : yuyeoHoe mocodbue / A.M. Moxos, JI.W.
[lypsiruna, U1.M. Anrommna. - KemepoBo : KemepoBckuil rocynapcTBEeHHBId YHHUBEPCHUTET,
2010. - 155 c¢. - To  xe [OnexTpoHHBIA  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232378

Jlyneiiko, T.I'. Benenne B obmyto xumuto : yueonuk / T.I'. Jlymeiiko ; Xum. ¢axk.. -
PoctoB-u/]] : M3a-tBO HOx. denmep. yH-Ta, 2010. - 232 c. - To xe [DHeKTpOHHBIA pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=241121
OO6mas xumusi. 3agaunuk / . - EkatepunOypr : U3natenscTBo ¥Ypanbckoro yHuBepcurera, 2012.
- 52 c. - ISBN 978-5-7996-0767-8 ; To xe [OnexkrpoHHbiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239712

CanbaukoBa, E. Ananutnueckas xumus : npaktukym / E. CanpuukoBa, T. JloctoBa . -
OpenoOypr. roc. yH-T. - OpenOypr : OI'Y, 2012. - Y. Yacte 1. KauecTBennsiii ananus. - 135 c.
http://biblioclub.ru/index.php?page=book&id=259315

OCHOBBI QaHAIUTHYECKOW XUMHUH. XUMHUYECKHUE METOJIbI aHaim3a : yueoHoe mocooue / M. H.
Moguan, P.I'. PomanoBa, T.C. 'opOynoBa, U.W. EBrenneBa . -Kazanckuii Hai. mcciemnoBar.
TEXHOJIOTHY. YH-T. - Kazanp : KHUTY, 2012. - 195 C.
http://biblioclub.ru/index.php?page=book&id=259000

CoBpemennbie npodeccuonaabubie 0a3pl (CIIBA)
U uH(opmanuoHHble cipaBouHblie cucrembl (MCC)

1. DIJIEKTPOHHBIE PECYPCHI HA OCHOBE JIMIIEH3MOHHBIX 10roBopoB @I'BOY BO «AI'Y»

OBC «YHuBepcurerckas Oubnuoreka onnain» www.biblioclub.ru

OBC AT'Y http://adygnet.bibliotech.ru

3BC «tOpaiit» www.biblio-online.ru

OBC «Jlanp» www.e.lanbook.com

@I'BY «Poccuiickas rocynapcTBenHas Oubnuorekay http://dvs.rsl.ru

00O «Hayunas snektponHas 6ubmoreka» (HOb) www.elibrary.ru

HekxommMepueckoe mapTHEPCTBO «ACCOLMUPOBAHHBIE PETHOHATIBHBIE OMOITNOTEUHBIE
koHcopruyMmb» (APBUKOH) http://arbicon.ru/services/

Hexommepueckoe naptHepcTBO «HanmoHaabHbIN 371€KTPOHHO-UH(OPMAIIMOHHBIH
koHcopruym» (HOMKOH) www.neicon.ru

MexayHapoanble 0a3bl JaHHBIX HAyYHBIX W3JaHUN

Web of Science https://apps.webofknowledge.com
Scopus https://www.scopus.com/search/

Elsevier («2nb3eBup») https://www.elsevier.com/
Science Direct https://www.sciencedirect.com/
WznatensctBo Springer https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/
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Springer Nature Experiments https://experiments.springernature.com/

2.

HNuTtepHeT-pecypchl oTKphITOro goctymna (Open Access)

OdunmanbHbIN callT HayKH U BbIciero oopasosanus PO https://minobrnauki.gov.ru/

Nudopmanmonnas cucrema "EnnHoe OKHO A0cTyna K 00pa3oBaTeslbHBIM pecypcam”
http://window.edu.ru/

baser nanaeix MTHUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

5. YueOHO-MeTOAMYECKOE 00ecnieyeHne TUCHUIIMHBI (MOAYJIsl).

Tabnuua 4. OcHOBHas IUTEpaTypa

No
/o

bubnuorpaduueckoe onucanue

1.

bapkosckuii, E.B. O6mas xumus / E.B. bapkosckuii, C.B. Tkaues, JL.I'. [lerpymenko. -
MuHck : Beiimas mxona, 2013. - 640 c. - ISBN 978-985-06-2314-0 ; To xe
[DnexTponnsbIit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=235669

./AnapreB, A.M. OOmas xumus. COOpHUK 3aJaHUN C TPUMEpPAMH PEHICHWH : yudeOHOe

nocobue / A.U. Anapues, JI.LU. Adbonuna. - HoBocubupck : HI'TY, 2013. - 119 ¢. - To xe
[DnexTponnsIii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228947

.MoxoB, A.M. COopHuk 3amady mo oOmeld xumuu : ydeOHoe mocobue / A.W. Moxos,

JL.W. lypeiruna, M.M. Antommna. - KemepoBo : KemepoBckuil rocynapcTBEHHBIN
yHuBepcuter, 2010. - 155 c¢. - To xe [OneKkTpoHHBIA pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232378

.Jlyneiiko, T.I'. Beegenue B o6mryro xumuro : yueOnuk / T.I'. Jlymeiiko ; Xum. ¢ak.. -

PocroB-u//] : M3a-tBO KOX. denep. yu-ta, 2010. - 232 c. - To )xe [DneKTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=241121

.|O6mas xumus. 3anayHuk / . - EkarepunOypr : M3garenscTBo YpaabCKOro YHHUBEPCHTETA,

2012. - 52 c. - ISBN 978-5-7996-0767-8 ; To xe [DnektpoHHbiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=239712

. Imuaka H. JI. O6mas xumus. YaeOHUK a1 By30B 18-e u3j., mepepald. u 1orl. -

M.: FOPAUT , 2012

Mukenesa, I H. Ananutrueckast Xumusi. DJIEKTPOXUMHUECKUE METO/IbI aHATN3a /
['.H. Mukenesa, ['.I'. Menbuenko, H.B. FOunukoBa ; nox pea. H.B. Illumkuna. - KemepoBo
: KemepoB. TeXHOIOTrMY.NH-T NUILEBON npombinieHHocTH, 2010. - 184 ¢. - To xe
[DnexTponnsbIit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=141512

AHanuTHuecKas XUMus: QU3NKO-XUMUYECKUE U (PU3UIECKIEe METOIbI aHATN3A |
yaeonoe nmocobue / I.H. Moguan, T.C. ['op6ynoBa, N.1. EBrensena, P.I'. PomanoBa —
Ka3zan.Hau. uccnen.rexnonorud. yu-T. - Kazans : U3n-so KHUTY, 2013. - 236 c. : ui.,
Tabn., cxeM. - bubnuorp. B kH. - ISBN 978-5-7882-1454- 2 ; To xe [DnaeKTpOoHHBIN pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=259010

CanbnankoBa, E. Aranutnueckast xumus : npaktukyM / E. Canpaukosa, T. JlocToBa . -
OpenOypr. roc. yH-T. - OperOypr : OI'Y, 2012. - Y. Yacts 1. KauecTBennsrii ananms. - 135
c. : Tabm. ; To xe [DnexTponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259315

10 OCHOBBI AHATUTHYECKOW XUMHUH. XUMHUECKUE METOIBI aHAIHM3a : yueOHoe mocooue /

W.H. Mosuas, P.I'. Pomanosa, T.C. I'op6ynosa, 1.11. EprenneBa . -Kazanckwuii Hail.
MCcCieIoBaT. TeXHoyorud. yH-T. - Kazans : KHUTY, 2012. - 195 c. : w1, Tabi., cxem. -
bubnmorp. B kH. - [ISBN 978-5-7882-1216-6 ; To xe [DnexkrponHsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=259000

11 XaxannHa T.U. Ananutudeckass XuMusi 3-¢ W3., UCIp. U JON. YueOHoe mocodue s

OakanaBpoB.- IOpaiit,2012r.- 278 c.

12 Mukenesa I'. H. Agamutudeckass XUMHA. DIEKTPDOXMMHUYECKHE METOABI aHAIW3a -
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KemepoBo: KemepoBCKkHli  TEXHONOIMUECKUH HWHCTUTYT MHILEBOH IMPOMBIIUIEHHOCTH

, 2010.- 184c¢. http://old.biblioclub.ru

Tabmmma 5. JlononHUTENbHAS TUTEpaTypa

/i

=

N bubnmorpaduueckoe onucanue

AnekceeB,B.H. Kypc xkadectBenHoro mnomymukpoananusa./ B.H. AnekceeB.— M.:
Xumus, 1983.

2 Anexcees, B.H. KonnuectBennsiii ananus. / B.H. Anekcees.- M.: Xumus, 1972.

3 Jlorunos, H.Sl. Anamutudeckas xumus./ H.A. Jlorunos, A.I'. Bockpecenckuii, U.C.
Cononkun.-M.: [Ipocsemenne, 1979.

4 Bacunwes B. I1. Ananutndeckast xumusi. Kaura 1 - M.: Ipoda , 2009.

Bacunbes B. I1. Ananurndeckas xumust. Kaura 2 - M.: JIpoda , 2009.

5 XaputonoB, 0. S. Ananutuueckas xumusi: AHanuTuka: B 2 kHurax ksHwmra 2:
KomuuectBenHbiit ananu3. @uU3nKo-XxuMUUECKue (MHCTPYMEHTANIbHBIE) MeTO1bI aHanu3a./ O,
. XaputoHoB.- M.: «Beicmas mkonay», 2005 r. — 559 c.

6 Xapurtonos, 0. fl., I'puropreBa B. FO. Ananmutnueckas xumus. Ilpaktuxkym./ FO.SL.
XaputoHoB.- M.: 'DOTAP-Menua, 2009 r.— 296 c.

7 Bockpecenckuii, A.I'. CO0pHUK 3agad ¥ YHPaXHEHUH 1O aHAJUTUYECKOH XUMHH.
A.I".Bockpecenckuii, M. C. Cononkun, I'.®d.Cemuxonenos.- M.: [Ipocsemenue, 1976

8 OcHoBBI aHanuTHYECKOW XUMuHU. YueOHUK U1t BY30B B 2 kH. Ku.1: O6mue Bonpocs!.
Metonp! paznenenus/ FO.A.3omotoB, E.H./lopoxosa, B.1. ®aneesa u np.; [lox pen. 10.A.
3om0TOBA. — 2-€ U311, nepepad. u gon.- M.: «Bsiciias mkomna», 2002 — 351c.

9 Jlypre 10.}O. CrnpaBounuk mo anamutudeckod xumuu. / F0.}O. Jlypee.- M.: Xumus,
2002r.

10 OcHOBBI a”HaUTHYECKON XxuMHK: YueOHUK st BY30B. B 2 ku. Ku.2: MeTonpl xum.
anasinza. }0.A.3onotoB, E.H./lopoxoBa, B.1. ®aneesa u ap.; [lox pen. FO.A. 3onorosa. — 2-
e u3 ., nepepad. u nomn.- M.: «Bpiciias mkomnay, 2002 — 351c.

11 Anamutuka. TexnHuka 7a0opaTOpHbIX — paboOT: MeTOJ.  yKa3.Julsl  CTYICHTOB
dak.ecrectBo3Hanus/ cocT. A.T. TxakymmuHoBa ; mox pea. T.H. JIuTBuHOBOI; AJBIT. TOC. YHA
T, kad. xumuu.- M.: Uzn-so AI'Y, 2007.

12 KayecTBeHHbIf XMMHYeCcKUH aHanmu3: ydeO.-mMeTon. nocobue/ Penep. AreHCTBO 0|
ob6pazoBanuto, ['OY BIIO «Anpir. T'oc. yH-T», cocT.A.T. TxakymmHoBa mox pex. T.H.
JlutBuHOBOM; Kad. xumun.- Maiikor.: M3a-so AT'Y, 2007.

13 Xaputonos, 10.f. Anamutudeckas xumusa. B 21./ F0.5. XaputonoB - M.: Beicmias
mikona, 2001.

14 Hopoxosa, E.H.3amaun u ynpaxuenus no ananmurudeckoir xumuun./E.H.[lopoxosa, I'.B.
[Ipoxoposa - M.: M3a-80 MI'VY, 2000r.

15 Kpemkos, A.Il. OcHoBsl ananmuTraeckoit xumun./ A.I1. Kpenrko - M.: Beiciias mikona,
1976, T.1-3.

16 SpocnaBueB A.A. COOpHHK 3a7a4 U yNpPaXHEHWW MO aHATUTHYCCKON Xumuu./ A.A.
SApocnasues - M.: Beiciias mkona, 1989.

[Tepuoanueckue n3ganus
1 Kypnan « Xumus B mkosne» noanucka za 1999-2013 r.
Pexxum nmoctyma: http://elibrary.ru, http://old.biblioclub.ru
2 Kypuan « Becthuk MI'Y. Xumus» noanucka 3a 1999-2013 r.
Pexxum noctyna: http://elibrary.ru, http://old.biblioclub.ru
3 Kypnan «13Bectus By30B CeBepHoro KaBkaza. EcTecTBeHHbIE HAYKU» TOAIKCKA 3a

1999-2013 r.
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| | Pexum mocryna: http:/elibrary.ru, http:/old.biblioclub.ru

Tabmmumma 6. Pecypcbl mHGOpMaIIMOHHO-TEIEKOMYHUKAIIMOHHON ceTn «HTepHeT»

Ne | HasBanue (agpec B UnTepHeT)
n/n

—

OnexTpoHHas bubimoreka: http://elibrary.ru, http://old.biblioclub.ru

2| DnexTpoHHAsi OMOINOTEKA MTOTHOTEKCTHBIX YYSOHBIX U HAYYHBIX U3/IaHHH 110 XUMHHU
venec.ulstu.ru/lib/result.php

[98)

®depnepanbHbIi TopTali. Poccuiickoe oOpazoBanue. http:// www.edu.ru/

S

Poccuiickuit o6pazoBatenbHbIi noprai. http://www.school.edu.ru/default.asp

5| @enepanbHbli 00pazoBaTenbHBIN mopran. HemnpeprsiBHas MOATOTOBKA MpenojaBaTesei.
http://www.neo.edu.ru/wps/portal

6| EcTecTBenHbIit HayuHO-00pa3oBaTeNbHbIM mopTai. http:// www.en.edu.ru/

7| UudopMaIrimOHHO-KOMMYHHKAI[HOHHBIC TEXHOJIOTHU B 00pa3oBaHHH.
http://www.ict.edu.ru/

8| Poccuiickuii mopTayl OTKPBITOro 00pa3oBaHus. http://www.openet.edu.ru/

9| ®enepanbHbIii o0pazoBaTeIbHbBII ropTa. MexnyHaponHoe oOpa3oBaHUeE.
http://www.international.edu.ru/

6. MeToanyeckue peKOMEHJAIMU TMPeNnoAaBaTe 0 H MeTOAUYeCKHe YKAa3aHUs
00y4almuMcs 1Mo JUCHHUIIMHE (MOAYJIIO0).

Memoouueckue pekomenoayuu npenooasamernio.

Jlis  ycHemHoro OCBOEHHUS CTYACHTaMHM JaHHOW JIUCHUIUIMHBI PEKOMEHYeTCs
UCIIOJIb30BaTh: IPOrpaMMbI, yYeOHUKH, Y4eOHbIE W METOJUYECKHE IOCOOWs, HarJsaHbIe
nocoOusi, KOMIBIOTEPHBIN KJacc, MYJIbTUMEAUMHBIII KOMIUIEKC, CETE€Bbleé HCTOYHUKU
uHpopManuu, OMOINOTEUHBIE (POHIBI.

Memoouueckue ykazanus K camocmosamenbHol pabome cmyoeHmos

Iloozomosxka x nabopamoproti pabome. llpu TOATOTOBKE K JabopaTopHO paboTe
HEO0OXOJUMO BHHMMATEIBHO H3YYHUTh TEOPETHYECKHI MaTepuall Mo JaHHOW padoTe, TEXHHUKY
BBITIOJIHEHUSI OKCIIEPUMEHTA, O3HAKOMHUTBbCA C MHCTPYKIMSAMH K IpuOopam, KOTOpbIE
UCIIOJIB3YIOTCS TIPU BBIMOJHEHUH paboThl. 3aTeM HEOOXOAMMO H3YYHUTh HMPHUMEpHI PacueToB,
YSCHUTH XOJ pabOThI, paCCUNTATh MacChl HABECOK BEIECTB, HEOOXOIUMBIX JJISi IPUTOTOBJICHUS
pacTBOpPOB.

Obpabomxa pe3ynomamog iabopamopHuix pabom. OTUET 0 1a00paTOPHOI paboTe JOKEH
COJlep’KaTh BCE IMOJYYCHHbIE OSKCIIEpUMEHTAIbHBIE pPE3yJbTaThl, HEOOXOAMMBIE pacd€Thl U
BeIBOABI. [Ipu (hukcupoBaHUM pe3yabTaTOB U3MEPEHUs 0cO00C BHUMAHUE HYXKHO OOpaTUTh Ha
COOTBETCTBHUE 3aMKCH (KOJIMYECTBO 3HAYAIlUX LU(p B YUCIE) TOYHOCTU U3MepeHHus. Pacuérsl
JIOJDKHBI coJlepKaTh Bce (DOpPMyINBl M BBIYMCICHHUS C YKa3aHHEM EIUHMII Hu3MepeHus. Bce
pe3ynbTaThl U3MEPEHUN HEMOCPEICTBEHHO (PUKCHPYIOTCS B pabodeil TeTpaau IIApUKOBOM HIIH
reJIeBOM pydykod. 3amuch pe3yabTaTOB HM3MEPEHMM  Ha YEPHOBHMKE WM KapaHAALIOM HeE
nomyckaercs. [Ipu odopmiienun paboT Mo KayeCTBEHHOMY aHAIMW3y B KOJOHKY «PeareHT»
HEoO0XoauMo BOHUcaTh (GopMylny peareHTa. I[Ipu BBINOJTHEHUH BBIYUCIECHUN HEOOXOAUMO
coOnrofaTh mpaBuiia OKpyrjeHus. Bce rpaduku BBIMOMHSAIOTCA TOJNBKO HA MHJITUMETPOBOM
Oymare pasmepoMm He MeHee ¢opmara AS. I'paduku 00s3aTeIBHO JOIDKHBI COAEPIKAThH
3arojioBKM, O0OO3Ha4YeHHs] oOceld ¢ YyKa3aHHeM eIMHUIl M3MEPEeHUH U BBIOJIHATHCA C
COOJIIO/ICHHEM OTIpeIeIEeHHOro MaciTala.

OT4éT MOMKEH MPENOCTaBIATHCS MPernoaBaTelio s MPOBEPKU B TEUEHHUE HENEIH Iocie
BBITIOJIHEHUS J1abopaTopHoil pabotbl. HeakkypaTHO odopmiieHHBIE OTY4ETHI K MpPOBEpKE He
npuHuMatotcs. [IpoBepka mabopaTopHON pabOTHl CONMPOBOXKIAETCS  CoOECeOBaHUEM C
IpenojiaBaTesieM. BBIMOJHEHHBIMH — CUMTAIOTCS TOJBKO MPUHATHIE IpenojaBareieM Jiabo-
paTopHbIie paboThI!

Pewenue 3a0au. llepen pemieHneM 3agad  HEOOXOIMMO BHUMATENbHO HU3YYUTh
TEOPETUYECKHI MaTepuan, MnpopadoTaTh KOHCHEKT JEKIUH, pa3o0parh MpPUMEpPbl pPELIeHHs
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3agad. Pemenue 3a1au peKOMEHIyeTCss HAUMHATH ¢ HanOoJiee MPOCTHIX, OJIM3KUX K UMEIOIIUMCS
B 33JayHuKe mpumepaM. W Tonbko 3aTeM NEpeXoauTh K pEHIeHHI0 OoJee CII0KHBIX
BapuaTUBHBIX 3a71ad4. [Ipu pemeHun 3a1ad peKOMEHIYyeTCs 3alucaTh KpaTKoe yCIOBUE 3a7auH,
ypaBHEHHUS peakIuii, ucxoanble (opmynsl s pacuéra. He pekoMeHIyeTcss HCIOiIb30BaTh
TOTOBBIE KOHEYHbIE (POPMYIIbI, KOTOpPBIE BBIBOAATCS B MpHUMEpax perieHus 3afgad. C MCXOIHBIX
dbopMyn HEOOXOAMMO BBIBECTU PACUETHBIC, a 3aTE€M IOJICTABUTh B HUX YHUCICHHbIC 3HAUCHUS.
Takum o00pa3om, 3amuch B TeTpaad AODKHA COJIEpKaThb (OPMYJIBI M BCE BBIUMCICHHUS C
yKa3aHWeM eUHUI] u3MepeHus. PekoMeHyercst mpy 3aliCH BEJIMYUH YETKO yKa3bIBaTh K KAKUM
BEIIECTBAM, pPacTBOpaM, CMECSAM M T. I. OHM OTHocsATCS. Ilpu BBIYMCICHHAX HEOOXOAMMO
oOpamaTh BHUMaHHE Ha WX TOYHOCTHh (HCIIOJB30BaHHWE HY)KHOTO YHCIa 3Hadammx nudp) u
cOOJIIO/ICHHE TTPABUIT OKPYTIICHHUS.

Buvinonnenue mecmosvix 3adamuui. llepen HavyamoMm BBINOJHEHUS TECTOB CIEAYyeT
BHUMATEIbHO HM3YyYUTh TEOPETHYECKHI MaTepuall, NpopeliaTh 3ajadyd MO0 JaHHOW TeMe H
OTBETUTH Ha BOIPOCHI, UMEIOIINECS B ydeOHUKe. BBIMOIHSAS TeCThl, ClieAyeT UMETh B BUAY, YTO
OHH OBIBAIOT CJIETYIOLINX THIIOB:

1. BoiGop mpaBUIBRHOTO OTBETAa M3 YHCIA TMPEIIOKEHHBIX. B 3THX Tectax HeoOXoaummo
BBIOpATh OJIMH MPABUIHHBIA OTBET U3 YUCIIA IPEIOKCHHBIX.

2. MHoxecTBeHHBIN BBIOOD (0e3 MeTkr). Heobxoammo BeIOpaTh BCE MpaBHIIBHBIC OTBETHI U3
Yrcia MpeIoKEeHHBIX.

Buvinonnenue u 3auuma MuHu-npoekmos (¢ KOMIbIOMEPHOU npeseHmayuet).

B pabore Hag KaxabIM MUHHU-IIPOEKTOM Yy4acTBYIOT 2-3 dyenoBeka. Ilocie BpiOOpa Tembl
MUHHU-TPOEKTa HEOOXO0IMMO, TOJIB3YAIChH UTepaTypoil u MHTepHeToM, mogo0paTh MOIXOISIIYIO
METOAMKY ONpE/eICHHUs, COTIIacoBaTh €€ ¢ MperoAaBaTesieM U aJalTUPOBATh K YCIOBUAM CBOCH
KOHKpPETHOW 3a/jayM, T. €. pa3paboTaTh METOJIUKY HMPUTOTOBICHHUS HEOOXOIUMBIX PEaKTHBOB,
X0J paboThl M METOAMKY OOpa0OTKM TMOJNy4eHHbIX pe3ynbTaToB. [locime cormacoBaHUs
aZanTUPOBAHHOM METOJIMKH C TIperojaBaTelieM Ha JIa0opaTOpHOM 3aHATHH 17 Hemenu
HE0O0XO/MMO TPOBECTH OINpejAeieHne M 00paboTaTh MOJydyeHHble pe3ynbTarhl. [lomyueHHbIE
pe3ynbTaThl TMPEICTABIAIOTCS B BHIE NOKIana (5-7 CTpaHHWIl) C TPE3CHTAlHMEH, B KOTOPOM
JIOJDKHO OBITH OTpa)kKeHO 00OCHOBAaHME BhIOOpa JNAaHHOW METOAMKH, €€ ONHCAHUE M PEe3yIbTAThI
JKcIepuMeHTa. B nokmane JOMKHO OBITh OTPaKEHO YydYacTHE KaXKIOro 4jieHa TpyNmbl B
peanu3anu MUHU-TIpoeKkTa. [1o pe3yiapTaraM MUHH-IIPOEKTA JETaeTCsl yCTHOE cOO0IIeHue Ha 5-
7 MHH.

[Ipu onleHKEe MUHH-TIPOEKTa YUUTHIBAIOTCS:

3HaHUS W YMEHUS Ha ypoBHE TpeOOBaHMII MPOTPAMMbl AHAIUTUYECKOW XUMHUU: 3HAHUE
(akTHUECKOro MaTepuaia, yCBOEHHE OOIIMX TMpeICTaBlICHUH, MOHATHH, BIaJCHHE TEXHUKOU
XUMHYECKOT'0 HKCIIEPUMEHTA U YMEHUEM BBINOIHITH PACUETHI.

YMeHne OpUEHTHPOBATHCS B MPO(ECCHOHATBHBIX MCTOYHMKAX MHQPOpPMALUU M paboTath C
HUMH.

KynbTypa nucbMeHHOTO M3JI0)KEHUS MaTepraa.

YMenne 0GOpMIIATh  Pe3yNbTaThl  JIA0OpAaTOpPHOW  pabOThI, MPaBUIBLHO  3arOJHATH
71a00paTOPHBIH KypHAT

TexHUKa BBIOJHEHUS SKCIIEPUMEHTA.

YMeHue 4€TKO U JOTMYHO JI0JI0KUTh OCHOBHBIE PE3YJIbTAThl PAOOTHI.

KauecTBo 1 nHGOPMaTUBHOCTH UIUTIOCTPAIIMOHHOTO MaTepHaia.

YMeHue rpaMOTHO, YETKO OTBEYaTh Ha BOIIPOCH M BECTH apIyMEHTUPOBAHHYIO JUCKYCCHIO.

YMenue paboTarh B TpyIIe.

7. O0ecnievyeHne 00pPa30BaATEJIHLHOI0 MPOLECCA IJIS JIMI C OTPAHMYEHHBIMU
BO3MOKHOCTSAIMH 310POBbSI U HHBAJINI0B

B xone peanuzanuu JUCHUIUIMHBI UCHIOJIB3YIOTCS CIIEAYIONIUE JOTOJHUTEIbHBIE METObI
00y4YeHHs, TEKYILEro KOHTPOJIS yCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTalli 00yJarouxcs
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B 3aBHCHMOCTH OT UX WHANBUAYAIBHBIX OCOOCHHOCTEH:
e IS CIENBIX M CIa00BUIAIIMX:

- JeKuu O(OPMIISIOTCS B BHJAE JJIEKTPOHHOTO OKYMEHTa, IOCTYIMHOTO C TOMOIIBIO
KOMIIBIOTEpA CO CTIEHUAIN3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUeHHEM;

- THCHMEHHBIC 3aJaHUS BBHIMOJHSAIOTCS HAa KOMIBIOTEPE CO CIEIUATM3UPOBAHHBIM
POrpaMMHBIM 00€CTIeYeHUEM, U MOT'YT ObITh 3aMEHEHBI YCTHBIM OTBETOM,;

- obecrieuynBaeTCs HHIMBUyaTbHOE paBHOMEpPHOE ocBemieHrne He menee 300 ItoKc;

- 7S BBIMOJHEHMs 33JaHUs MPU HEOOXOAMMOCTH MPEIOCTaBISETCS yBEIWYUBAIOLICE
YCTPOMCTBO; BO3MOYKHO TaKK€e UCIIOJIb30BAHHE COOCTBEHHBIX YBETUYUBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 331aHUsI OPOPMIISIIOTCS] YBETTUUEHHBIM IIPUPTOM;

- 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOM (hopMe MITH BBIMIOTHSIOTCS B MUCbMEHHOHN opme
Ha KOMIIBIOTEPE.
® IS TIYXHX U CIa0OCTBIIIAIINX

- Jekiuu o(QOpPMIIIOTCS B BHUAE DJIEKTPOHHOTO JOKYMEHTa, JIMOO TMPEIOCTABISICTCS
3BYKOYCHJIMBAIOLAs annaparypa HHANBUAYAIbHOTO TOJIb30BaHUS;

- MUCbMEHHBIE 33/IaHUS BHITIOMHSIOTCS HAa KOMIThIOTEpE B TUCbMEHHOU (hopMme;

- 9K3aMEeH U 3a4€T TMPOBOJATCA B MHUCbMEHHOM (opMe Ha KOMIIBIOTEpPE; BO3MOXKHO
npoBeJieHue B popMe TeCTUPOBAHUS.
e IS JIUI[ C HAPYLIECHUSIMHU OIOPHO-/IBUTATENILHOTO armapara:

- Jekuuu OoGOpPMIISIIOTCS B BUJIE 3JEKTPOHHOTO JTOKYMEHTa, JOCTYIHOI'O C TOMOIIBIO
KOMIIBIOTEPA CO CIIECUATN3UPOBAHHBIM POTPAMMHBIM 00ECTICUeHUEM;

- THChMEHHBbIE 3aJaHUs BBIMOJHAIOTCS HA KOMIIBIOTEpE CO CIEeHHUATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYeHUEM;

- 9K3aMeH U 3a4€T MPOBOJAATCS B YCTHOU (pOpMe MM BBHIMOJIHSIOTCS B MUCbMEHHOU opme
Ha KOMITBIOTEPE.

[Ipn HEOOXOAMMOCTH NpPEAyCMaTpUBAETCS YBEJIMYEHHUE BPEMEHHU Ui IOATOTOBKH
OTBeTA.

[Ipouenypa mpoBedeHUS MPOMEKYTOYHOM  arTecTauuu g OOy4aroIIMXcs
YCTaHABIMBACTCS C YYE6TOM WX WHIUBUAYATbHBIX TCHUXO(PHU3UYECKUX OCOOCHHOCTEH.
[TpomexxyTouHast aTTecTalusi MOXKET MIPOBOIUTHCS B HECKOJIBKO ATAIOB.

[Tpu MIPOBEICHUH MPOIETYPhI OIICHUBAHHUS PE3YNBTaTOB oOy4yeHust
IpeIycMaTpUBaeTCs HCIIOJIb30BAHUE TEXHUYECKHUX CpPEACTB, HEOOXOMUMBIX B CBS3H C
WHAUBUAYAILHBIMH ~ OCOOCHHOCTSIMH  OOyYarOIIMXCS. OTH  CpPEICTBA MOTYT  OBITh
MPEIOCTABIIEHbl YHUBEPCUTETOM, WM MOTYT HCHOJb30BaTbCd COOCTBEHHBIE TEXHHUECKHE
CpEICTBa.

[IpoBenenne mpoueaypbl OLEHUBAHUS PE3yIbTaTOB OOY4YEeHHsS JOIMyCKaeTcs ¢
MCIIOJb30BaHUEM JTMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.

ObecneunBaeTcst JOCTYI K HHGOPMAITMOHHBIM U OMOIMOTpapUIECKUM PECypcaM B CETH
WuTepHeT st Kaxaoro odydaromierocst B popMax, aganTHPOBAHHBIX K OTPAHHUYEHUSM HUX
3JI0POBBS U BOCTIPUATHUS HHPOPMAIIH:

JUTSI CTICTIBIX ¥ CTTAa00BUISIIINX
- B IeYaTHOU (hOopMe YBEITMUCHHBIM MIPUPTOM;
- B (hopMe 2IEKTPOHHOTO IOKYMEHTA;
- B popme ayauodaiina.
JUTSL TIIYXUX ¥ CTA0OCTBIIIAIIIX :
- B meyaTtHou opme;
- B (hopme 3IEKTPOHHOTO TOKYMEHTA.
JUTsL 00YYaroIIUXCs C HAPYLIEHUSIMU OIOPHO-/IBUTaTeNIbHOTO anrmapara:
- B Ie4aTHoH ¢popme;
- B popMe 3JEKTPOHHOTO TIOKYMEHTA;
- B (hopme ayauodaiina.
VY4eOHble ayAUTOpUH JUI BCEX BUAOB KOHTAKTHOM U CaMOCTOSITENIbHOM paboThl, HayuHas
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OnbIMoTeKa M WHBIC TIOMEIICHHS JJI1 O0yUEHUS] OCHAIIEHBI CTICIIHAILHBIM 000pYIOBaHUEM U
y4eOHBIMH MECTaMH ¢ TEXHUYCCKHMH CPEICTBAMU OOYUCHUSI.

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne TUCHUIINHBI (MOTYJIf).

MarepuanabHO-TEXHUYECKOE  OOECleYeHne JUCHUIUIMHBL — NPEIyCMaTpUBacT  HaJIUYUe
JIEKIIMOHHON ayIuTOpHH, JTabopaTopuu o0meld u Heopranudeckor xumum (118 aymuTopus),
71a00paTOpu HYTPUIIMOIOTUN U SKOJIOTHUH.

IIpubopwr u 0bopydosanue: MynbTUMEAUHHBIA TPOSKTOP C HOYTOYKOM, BBITSHKHOM
mkad, Bechl 1aboparopubie 31ekTpoHHble AGN100 — 2 mT., Bechl 1a00paTOpHbIE 3JIEKTPOHHbIE
Pioneer PA213 — 1 mmr., cnekrpodoromerp I15-5300B — 2 ImT., KIOBETHl A
cnektpodoromerpa I15-5300B, cymmnpHbIi mKad, MydenbHas medb, aHATU3ATOP KUAKOCTH
nabopatopueii  AHWMOH 4100, xoMOMHUpOBaHHBIC OJEKTPOABI I omnpeneneHus pH,
MarHuTHas Mellajika, yJabTpadHuoJIeTOBBI 00Iydarenb, oOorpeBarenb, BOASHbIE OaHU, HAOOP
apeoMETPOB.

XuMHUEecKas MoCy/la U anmapartsl JabopaTopHOro obuxoaa: XpoMaTorpaduieckue KaMmepsl,
CTEKJISTHHBIA MYyJIbBEPU3aTOP, CIUPTOBKHU, TUTEJbHBIE LIUIIBI, acOECTOBBIE CETKH, IITATUBBI,
IpeIMETHBIe CTEKIIA, MTPOOUPKHU, MMUIIETKH, MTPOOKH, HUXPOMOBBIE METIH, CTEKISTHHBIC MMaJ0YKH,
BbIMIAPUTENbHBIE YAIIKU, MPOOMPKOJEpKATENU, IIMATeIN, CKaJbIeIN, SKCHUKATOPhl, OIOKCHI,
AIIEKTPUYECKUE IUINTKH, XMMUYECKHE BOPOHKH, THUTJH, XHMHYECKHE CTaKaHbl C HOCHUKOM
émkocTthio 200-300 M u 100 mn, mepubie muauuapel HA 10 M, 50 u 100 mu, crynku ¢
necTUKaMu, OropeTky Ha 25 mi, munetku Mopa Ha 5, 10, 20 u 100 mu1, TpagyupoBaHHbBIE MEPHBIC
nurnetkd Ha 1, 2, 5 u 10 mu1, mepabie kos0b1 Ha 100, 250 1 1000 Ma ¢ mpoOKaMu, KOHUYECKHE
k01661 Ha 100 1 250 mu1, KaneabHUIIBI, TPYILBL.

XWUMHYECKUE PEaKTHUBBI, XpoMarorpaduueckas Oymara, 00e330J€HHBIC (UIBTPBI «CUHSSA
JIeHTay», MHIUKaTOpHast Oymara, puipTpoBaibHas Oymara,

Haznaonvie nocobus u mamepuainsi, ucnov3yemvie 8 yueOHOM npoyecce

1. TaGnwuip.

2. Jlmarpammsl, rpaduKH.

3 PeakTuBbl, IpUOOPHI, XUMUYECKasl IOCY/1a, 000pyI0BaHHE JTA00OPATOPUN XUMHH.

4. Meroaudeckre yKa3aHus K JaOOpaTOpPHBIM paboTaM.

KoMmnieKT JIMIIEeH3MOHHOT0 M CBOOOJAHO PACHPOCTPAHIEMOr0 TPOrPaMMHOI0
obecrnevyeHusl, B TOM YHCJIe 0T€YeCTBEHHOT0 MPON3BOICTBA.

Microsoft Windows Professional 7 Russian Upgrade Academic OPEN...
Microsoft Windows Professional 8 Russian Upgrade Academic OPEN...
Microsoft Office 2013 Russian Academic OPEN...

Microsoft Office 2007 Russian Academic OPEN...

Microsoft Office Professional Plus 2010 Russian Academic OPEN...
Apache OpenOffice

LibreOffice

Google Apps

Paint.NET
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